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ABSTRACT: 

PROBLEM TO BE SOLVED: To reduce the number of expensive oil seals employed 
in a bearing structure for a throttle shaft used for an internal combustion 
engine, and hold a throttle valve on a throttle shaft at its neutral position 
in the axial direction thereof. 

SOLUTION: A bearing structure for a throttle shaft used for an internal 
combustion engine supports a throttle shaft 11 at both ends thereof by means of 
bearings 23 and 24 and presses a throttle valve 39 toward the closed position 
thereof by means of a back spring 33. A truncated conical part 17 formed at 
one end of the throttle shaft 1 1 comes into contact with a truncated conical 
part 23A formed in one bearing 23. The axial repulsive force of the back 
spring 33 brings the truncated conical part 17 of the throttle shaft 11 into 
pressure contact with the truncated conical part 23A of the one bearing 23 to 
seal off it. An oil seal 15 needs to be fitted only on the side of the other 
bearing 24. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the bearing structure of the throttle stem in an internal combustion 

engine. 

[0002] 

[Description of the Prior Art] Drawing 3 shows the conventional example (for example, refer to JP,62-184143,U) of the 
bearing structure of the throttle stem in an internal combustion engine. The throttle stem 1 is supported by the both sides 
of the inhalation-of-air path 4 of a throttle body 2 pivotable through bearing 3, and the throttle valve 8 is being fixed to 
the part located in the inhalation-of-air path 4 of a throttle stem 1. The location of the inhalation-of-air path 4 approach of 
the hole which has fitted in bearing 3 is equipped with oil seal 5, and the seal of between a throttle body 2 and throttle 
stems 1 is carried out with oil seal 5. The draft chamber 6 is formed between oil seal 5 and bearing 3, and the draft 
chamber 6 is opened for free passage, by the aeration way 7 formed in the throttle body 2 at atmospheric air. The throttle 
link 9 is connected with the end of a throttle stem 1, and oil seal 5 has the function of the grease in bearing 3 of outflow 
prevention. 

[0003] Detection of the air content which an internal combustion engine inhales has what is performed directly, and the 
thing performed indirectly. ** By what is performed directly (mass flow method), the inhalation air content was directly 
measured with the air flow meter, and presume the inhalation air content what is performed on ** indirect target, for 
example with the rotational speed of the pressure-of-induction-pipe force and an internal combustion engine. Although it 
will carry out to ** direct target supposing air is revealed from the clearance between a throttle stem 1 and the hole of a 
throttle body and it flows into the inhalation-of-air path 4, it becomes that from which the air content measured with the 
air flow meter to the case and the actual air content differed, and although carried out to ** indirect target, it becomes a 
case with that from which the measured pressure-of-induction-pipe force and the actual pressure-of-induction-pipe force 
differed. Therefore, when fuel oil consumption is calculated based on such a measurement result, an error will arise in 
the operation value of fuel oil consumption, and the precision of Air Fuel Ratio Control will get worse. Therefore, oil 
seal 5 is required not only the reason of outflow prevention of the grease in bearing 3 but also in order to maintain the 
precision of air-fuel ratio (A/F) control. 
[0004] 

[Problem(s) to be Solved by the Invention] In the conventional example, for outflow prevention of grease and precision 
maintenance of Air Fuel Ratio Control, in order to carry out the seal of the clearance between a throttle stem 1 and the 
hole of a throttle body 2, two expensive oil seal 5 is needed. Moreover, in the conventional example, since there was no 
means which maintains a throttle valve 8 at the center valve position of the direction of an axis of a throttle stem 1, there 
was a possibility that a throttle valve 8 might contact the wall of the inhalation-of-air path 4. And in order to maintain a 
throttle valve 8 at the center valve position of the direction of an axis of a throttle stem 1, the stopper for positioning is 
needed. This invention makes it a technical problem to reduce the use number of expensive oil seal, and to maintain a 
throttle valve at the center valve position of the direction of an axis of a throttle stem in the bearing structure of the 
throttle stem in an internal combustion engine. 
[0005] 

[Means for Solving the Problem] For this invention, the both ends of a throttle stem (1 1) are bearing (23 24). It is 
supported, respectively. In the bearing structure of the throttle stem (1 1) in the internal combustion engine by which a 
throttle valve (39) is energized in the direction of a closedown with a backspring (33) The truncated cone section formed 
in one bearing (23) (23 A) The truncated cone section (17) formed in one edge of a throttle stem (1 1) is contacted. It is 
the truncated cone section (23 A) of one [ said ] bearing (23) by the resiliency of the direction of an axis of a backspring 
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(33). The pressure welding of the truncated cone section (17) of a throttle stem (1 1) is carried out, and a seal is carried 
out. It considers as the 1st configuration that only the flank of the bearing (24) of another side was equipped with oil seal 
(15). It sets in said 1st configuration and this invention is the cylindrical section (23B) in one bearing (23). Truncated 
cone section (23 A) It is formed continuously. The truncated cone section (17) of a throttle stem (1 1) is the truncated cone 
section (23 A) of one [ said ] bearing (23). While a pressure welding is carried out The medium diameter portion (19) of a 
throttle stem (1 1) is the cylindrical section (23B) of one bearing (23). It is supported to revolve and considers as the 2nd 
configuration that the cross-section [ of V characters ]-like circular sulcus (18) was formed between the truncated cone 
section (17) of a throttle stem (11), and a medium diameter portion (19). In said 1st or 2nd configuration, as for this 
invention, a spring guide (32) and a throttle arm (34) are concluded by the other-end section of a throttle stem (1 1). It is 
equipped with a backspring (33) between the flank of a throttle body (12), and a spring guide (32). The hook (29) of the 
end of a backspring (33) is fixed to a throttle body (12). The hook (30) of the other end of a backspring (33) is engaged at 
the tip of a throttle arm (34), and it considers as the 3rd configuration that the resiliency of a backspring (33) acts in the 
expanding direction. In said 1st or 2nd configuration, as for this invention, a spring guide (32) and a throttle arm (34) are 
concluded by one edge of a throttle stem (1 1). It is equipped with a backspring (33) between the flank of a throttle body 
(12), and a spring guide (32). The hook (29) of the end of a backspring (33) is fixed to a throttle body (12). The hook 
(30) of the other end of a backspring (33) is engaged at the tip of a throttle arm (34), and it considers as the 4th 
configuration that the resiliency of a backspring (33) acts in the contraction direction. 
[0006] 

[Embodiment of the Invention] Drawin g 1 shows the gestalt 1st of operation of the bearing structure of the throttle stem 
in the internal combustion engine of this invention. The 1st lobe 25 and the 2nd lobe 26 are formed in the both sides of 
the inhalation-of-air path 13 of a throttle body 12 at one, respectively, and the throttle sensor 41 is connected at the tip of 
the 1st lobe 25. The 1st wearing hole 21 formed in the 1st lobe 25 is equipped with the 1st bearing 23, and the 2nd 
wearing hole 22 formed in the 2nd lobe 26 is equipped with the 2nd bearing 24 grade. In the end side ( drawin g 1 left end 
side) of a throttle stem 1 1, it is supported to revolve by the 1st bearing 23 and the other end side ( drawing 1 right end 
side) of a throttle stem 1 1 is supported to revolve by the 2nd bearing 24. A narrow diameter portion, a medium diameter 
portion, the truncated cone section that inclines in the shape of point **, and a major diameter are formed in the 1st 
wearing hole 21 sequentially from the inside, a throttle stem 1 1 is directly inserted in a narrow diameter portion, and a 
medium diameter portion and the truncated cone section are equipped with the 1st bearing 23. The 1st bearing 23 is plain 
bearing of abbreviation regularity of thickness, and inside cylindrical section 23B and truncated cone section 23 A which 
inclines in the shape of point ** are formed continuously. A narrow diameter portion, a medium diameter portion, and a 
major diameter are formed in the 2nd wearing hole 22 sequentially from the inside, a throttle stem 1 1 is directly inserted 
in a narrow diameter portion, a medium diameter portion is equipped with the 2nd bearing 24, and the major diameter is 
equipped with oil seal 15. The 2nd bearing 24 is cylinder-like plain bearing, and oil seal 15 is the same oil seal as the 
conventional example. 

[0007] There are the part (medium diameter portion 19) of the usual diameter, the narrow diameter portion 20 of the 
other end, and the connection section 43 of a part (major diameter 16) and an end to which the end side became a little 
thick in a throttle stem 11, there is the truncated cone section 17 inside a major diameter 16, and the cross-section [ of V 
characters ]-like circular sulcus 18 is formed between the truncated cone section 17 and a medium diameter portion 19. It 
is supported to revolve by the 1st bearing 23 and the 2nd bearing 24, and truncated cone section 23 A of the 1st bearing 
23 and the truncated cone section 17 of a throttle stem 1 1 are contacted, a throttle stem 1 1 is carried out like the after- 
mentioned, and the pressure welding is carried out. The spring guide 32 is concluded by the other end of the medium 
diameter portion 19 of the throttle stem 1 1 projected from oil seal 15 to the method of outside. The throttle arm 34 and 
the throttle link 35 are concluded by the narrow diameter portion 20 of a throttle stem 11, and the tip of the throttle arm 
34 is extended to radial, and, subsequently to the direction of a throttle body 12, is bent. The tip of the connection section 
43 of a throttle stem 1 1 is connected with the throttle sensor 41. The 1st spring bearing section 27 is formed in the side 
face of a throttle body 12 at the inside edge of the 2nd lobe 26, and the 2nd spring bearing section 28 is formed inside the 
spring guide 32. 

[0008] It is equipped with the coiled form backspring 33 between the 1st spring bearing section 27 and the 2nd spring 
bearing section 28, the end ( drawing 1 left end) of a backspring 33 is supported by the 1st spring bearing section 27, and 
the other end ( drawing 1 right end) of a backspring 33 is supported by the 2nd spring bearing section 28. the 1st hook 29 
of the end of a backspring 33 is fixed with a stopper 37 - having - the 2nd hook 30 of a backspring 33 - the 
engagement hole 38 at the tip of the throttle arm 34 — engagement — now, it is. It should be called a compression torsion 
spring and the throttle valve 39 fixed to the throttle stem 1 1 is energized in the direction of a closedown through the 
throttle arm 34, the resiliency of a backspring 33 acts in the expanding direction, a throttle stem 1 1 is turned in the 
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direction of the other end ( drawing 1 the direction of a right end), and a backspring 33 energizes it. The pressure 
welding of the truncated cone section 17 of a throttle stem 1 1 is carried out to truncated cone section 23 A of the 1st 
bearing 23 by the resiliency of the direction of the other end of a backspring 33, and the seal of between the truncated 
cone section 17 and truncated cone section 23 A is enough carried out. Therefore, the seal of between the truncated cone 
section 17 of a throttle stem 1 1 and the 1st wearing hole 21 is carried out by truncated cone section 23 A of the 1st 
bearing 23, and it does not need to equip this part with oil seal. 

[0009] Drawing 2 shows the gestalt 2nd of operation of the bearing structure of the throttle stem in the internal 
combustion engine of this invention. In drawing 2 , the same sign as drawing 1 is given to the same member as d rawing 
1 , and the explanation is given simple. The 2nd outline of a gestalt of operation of drawing 2 makes reverse the 
arrangement part of 1st wearing hole.21 and the 1st bearing 23 of the gestalt 1st of operation of drawing 1 , and the 2nd 
2nd wearing hole 22 and bearing 24, the configuration of a throttle stem 1 1 is changed according to bearing, and it is 
made for the resiliency of a backspring to act in the contraction direction. 

[0010] The 2nd wearing hole 22 for equipping the 1st lobe 25 with the 2nd bearing 24 grade by the side of the end of a 
throttle stem 1 1 ( drawing 2 left end side) is formed, and the 1st wearing hole 21 for equipping with the 1st bearing 23 by 
the side of the other end of a throttle stem 1 1 ( drawin g 2 right end side) is formed in the 2nd lobe 26. A throttle stem 1 1 
is directly inserted in a narrow diameter portion, and the 1st wearing hole 21 is equipped with the 1st bearing 23 at a 
medium diameter portion and the truncated cone section. A medium diameter portion is equipped with the 2nd bearing 
24 at the 2nd wearing hole 22, and the major diameter is equipped with oil seal 15. The spring guide 32 is concluded by 
the other end of the major diameter 16 of the throttle stem 1 1 projected from the 1st bearing 23 to the method of outside. 
The throttle arm 34 and the throttle link 35 are concluded by the narrow diameter portion 20 of the other end of a throttle 
stem 1 1, and the tip of the throttle arm 34 is extended to radial, and, subsequently to the direction of a throttle body 12, is 
bent. 

[001 1] It should be called a hauling torsion spring and the throttle valve 39 fixed to the throttle stem 1 1 is energized in 
the direction of a closedown through the throttle arm 34, the resiliency of a backspring 33 acts in the contraction 
direction, a throttle stem 1 1 is turned in the direction of an end ( drawing 1 the direction of a left end), and the 2nd 
backspring 33 of a gestalt of operation energizes it. The pressure welding of the truncated cone section 17 of a throttle 
stem 11 is carried out to truncated cone section 23 A of the 1st bearing 23 by the resiliency of the direction of an end of a 
backspring 33, and the seal of between the truncated cone section 17 and truncated cone section 23 A is enough carried 
out. Therefore, the seal of between the truncated cone section 17 of a throttle stem 1 1 and the 1st wearing hole 21 is 
carried out by truncated cone section 23 A of the 1st bearing 23, and it does not need to equip this part with oil seal. 
[0012] 

[Effect of the Invention] With the bearing structure of the throttle stem in the internal combustion engine of this 
invention, the truncated cone section formed in one edge of a throttle stem is contacted, the pressure welding of the 
truncated cone section of one [ said ] bearing and the truncated cone section of a throttle stem is carried out, a seal is 
carried out by the resiliency of the direction of an axis of a backspring, and the truncated cone section formed in one 
bearing is equipped with oil seal only at the flank of the bearing of another side. Therefore, the use number of oil seal 
only with expensive one required oil seal only being used conventionally [ two ] is reduced. Moreover, in this invention, 
since the pressure welding of the truncated cone section of one bearing and the truncated cone section of a throttle stem 
is carried out and they serve as positioning of a throttle stem, using this, a throttle valve can be maintained at the center 
valve position of the direction of an axis of a throttle stem, and a stopper is not needed. 



[Translation done.] 
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